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Physiotherapists implicitly evaluate bending and lifting with a round back as dangerous
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Introduction
Beliefs that the back is vulnerable, and requires protection are common among people with 1, 2 and without [3] [4] [5] [6] LBP. Encounters with health care clinicians such as physiotherapists, who provide advice about LBP, are thought to play a role in the development of such societal beliefs 7 . Several studies have investigated beliefs of clinicians towards LBP [8] [9] [10] [11] . Despite limited evidence [12] [13] [14] , clinicians share the view that 'improper' posture (e.g. round-back)
while bending and lifting is dangerous for the back 8, [15] [16] [17] , and possibly one of the causes of LBP 8, [15] [16] [17] . Specifically, physiotherapists have self-reported a perception of the back as vulnerable and a belief that adopting straight-back postures is safest 18 . Physiotherapist' beliefs can strongly influence their advice to patients, potentially fuelling unhelpful protective and/or avoidance behaviours 7, 16, [19] [20] [21] . For example, Lakke et al (2015) found that healthy adults' lifting capacity was significantly reduced when examined by physiotherapy students with high fear-avoidant beliefs 22 . Clinicians who hold such beliefs are also less likely to adopt evidence-based treatments 11, 16 . Not surprisingly, it has been proposed that disability associated with LBP may be in part iatrogenic 7, 23 .
Beliefs can be assessed via explicit and implicit measures. Studies assessing beliefs of clinicians typically employed explicit measures (e.g. self-reported questionnaires [24] [25] [26] ), which evaluate beliefs that are deliberately formed upon reflection. However, explicit measures are sensitive only to what people are aware of and are willing to disclose [27] [28] [29] . Implicit measures on the other hand, assess beliefs based on 'automatic' associations in memory (e.g. bending posture and danger). These associations can be assessed via computer-based reaction-time tests, which reduce the person's ability to control their response, minimizing effects of social desirability 29, 30 . The Implicit Association Test (IAT), is a well-validated and extensively used measure 31, 32 , which requires the person to associate words or images as quickly and as accurately as possible 29, 33 . The speed with which the person performs the task reflects the physiotherapists would display an implicit bias towards evaluating bending and lifting with a round-back as dangerous, and ii) this bias would correlate only moderately with their explicit beliefs. Therefore, the aims were:
1)
To evaluate implicit associations (IAT) between bending and lifting back posture (straight-back vs round-back) and safety (safe vs danger) in physiotherapists;
2) To explore correlations between implicit (IAT) and explicit measures of beliefs towards vulnerability of the back (bending safety beliefs, back beliefs, and fear of movement).
Materials & Methods
Design
This was an exploratory cross-sectional quantitative study.
Participants and recruitment
This study used a sample of convenience. Potential participants were recruited in the period 
Procedure
Participants were first invited to complete three questionnaires online. Thereafter, time was arranged with each participant to complete the experiment (IAT) at an agreed upon location, either at Curtin University or the participant's workplace. The study procedure is summarized in Figure 1 .
Demographic questionnaire
Participants' age, gender, years of practice, educational level, previous and current history, and management of LBP were recorded for sampling purposes only.
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Outcome measures
This study employed an implicit measure of bending/lifting back posture and safety of the spine, and explicit measures of beliefs towards vulnerability of the back (bending safety beliefs, back beliefs, and fear of movement).
Implicit measure
Implicit Association Test (IAT)
The IAT is a computer-based test that assesses strength of association between categories, indicating implicit biases 29, 32 . The IAT 18 is a well-established measure, which was adapted to assess associations between bending/lifting posture and safety in a group of people with back pain 38 . The same IAT was used in this study, and included two categories of stimuli (either word or image). The target categories (images) were 'Round-back' and 'Straight-back'
while the attribute categories (words) were 'Safe' and 'Danger'.
The words selected to represent the attribute category 'Safe' were: harmless, certainty, protecting, confident, secure; and 'Danger' were: alarming, vulnerable, risky, damaging, threatening. To represent the target categories, twelve (10) side view images of males and females bending and lifting an object with a round back (target category 'Round-back') or with a straight back (target category 'Straight-back'), were created for this test (Figure 2 ).
The IAT was set up on the researchers' laptops, allowing data collection at the physiotherapists' workplace. The words were presented in bold, 20-point Arial font in white lower case on a black background. The images were presented embedded in a white square frame of 450x440 pixels on a black background. Categories remained on screen throughout an entire phase. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 8 Procedure: Instructions were provided on the screen prior to commencement of the experiment. The IAT consisted of 7 stages 38 , (Table 1) 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 9 times during the two stages when danger is paired with round back versus the two stages when danger is paired with a straight back. The IAT D-score can therefore be either positive or negative, with zero indicating no implicit bias, a positive score indicating implicit bias towards a round-back posture as dangerous and a negative score indicating implicit bias towards a straight-back posture as dangerous. The IAT exhibits adequate reliability and, internal, construct and predictive validity 36, 38, 40 . 
Explicit measures
Bending Safety Belief (BSB)
To assess specific beliefs related to bending and lifting back posture and safety of the spine, the BSB was developed. The BSB consists of a pictorial scale containing two images of a person bending forward and lifting a light object (e.g. shoe) -one with a round-back and one with a straight-back (Appendix). The participants were asked, "how would you rate the level 10 of risk to this person's back?" for each image using a Likert scale (anchored on "0" meaning safe, and "10" meaning danger). A thermometer score (BSB Thermometer ) was derived to determine the participant's belief about safety of bending. The danger rating of the picture illustrating bending with a 'straight-back' was subtracted from the danger rating of the picture illustrating bending with a 'round-back'. In line with the implicit IAT D-score , a positive value therefore indicated a higher danger rating for round-back than a straight-back and a negative score indicated higher danger rating for straight-back than a round-back. The BSB pictorial scale was developed based on the item "reaching to the floor" on the Fear of Daily Activities Questionnaire 25 . The Fear of Daily Activities Questionnaire has been shown to have adequate internal consistency (Cronbach alpha=.91), and adequate reliability (intraclass correlation coefficient= .90) in determining fear of specific activities 25 . The BSB pictorial scale has been used in another study 39 .
Back Pain Attitudes Questionnaire (Back-PAQ)
The Back-PAQ was designed to assess back pain attitudes of the public, healthcare professionals, or those with back pain 24 . The Back-PAQ consists of 34 items that assesses five key components including, but not limited to 'vulnerability and 'protection' of the back 24 .
Participants answered the items on a 5-point Likert scale from "false" to "true" (intermediate 
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'protection' themes. These themes emerged from the qualitative study that the BackPAQ originated from 26 . The 'danger scale' score was assessed for correlation with other explicit and implicit scores.
Tampa Scale of Kinesiophobia -Health Care clinicians (TSK-HC)
The TSK was designed to measure fear of movement in patients, and it was previously modified by Houben et al (2005) 40 to measure concerns for movement that clinicians may have for their patients by rewording the items in order to target them at clinicians' beliefs 37, 41 . For example, the item "my lower back pain would probably be relieved if I were to do exercises" was reworded to "the lower back pain would probably be relieved if the patient were to do exercises". The TSK-HC 40 consists of 17 items using a six-point Likert scale that ranges from 'totally agree' to 'totally disagree'. Scores range from 17 to 68, with a high score reflecting a strong concern for the possibility of physical movement being harmful 37 .
Cronbach's alpha in the study by Houben et al (2004) 26 was 0.81, which showed high internal consistency. 20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 12
Statistical analysis
Summary descriptive statistics were calculated for demographic data. For the measure of implicit bias (IAT D-score ), a one-sample t-test was used to assess the degree and direction of the deviation of the score from zero, with 95% confidence intervals used to interpret the size and precision of the estimate. Normality of the data was tested before the t-test was undertaken. Additionally, Cohen's d was calculated to provide a standardised effect size to assist in the interpretation of the size of the estimated bias 42 .
As for the IAT D-score , a one-sample t-test was used to assess the degree and direction of the 
Results
Participants 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 13 Data was collected for 51 participants; four participants were excluded due to difficulties understanding the words of the IAT (1), or breaching the test protocol (3) -e.g. asking for instructions during the test, being disrupted during the test. Forty-seven data sets were included in the analysis, and there was no missing data for any of the participants.
Participants' demographic characteristics are summarized in Table 2 . 
Implicit measure
The mean IAT D-score was 0.213 (SD=0.470) and significantly larger than zero (p=.003, 95%CI
[.075-.350], t(46)=3.103), indicating a bias towards round-back being associated with danger in this group of physiotherapists currently treating musculoskeletal conditions. The magnitude of this estimated effect size as measured by Cohen's d was 0.45.
Explicit measures
The mean BSB Thermometer score was -0.7 (SD=3. 
Discussion
This study aimed to evaluate physiotherapists' implicit associations between bending and lifting back posture (straight-back vs. round-back) and safety (safe vs. danger); and whether the implicit measure correlated with explicit measures of beliefs towards vulnerability of the back (bending safety beliefs, back beliefs, and fear of movement).
Our first hypothesis was supported.
Results from the implicit measure (IAT), indicate that physiotherapists were faster to associate images of bending and lifting with a 'round-back' with words representing 'danger', rather than with words representing 'safety', meaning that this sample of physiotherapists displayed an implicit bias towards 'round-back' bending and lifting as dangerous for the back.
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Our second hypothesis was only partially supported because only two of three explicit measures correlated moderately and significantly with the implicit measure. These correlations were between bending safety belief (BSB Thermometer ) and the IAT D-score , and between LBP beliefs (BackPAQ Danger ) and the IAT D-score , indicating some alignment of the constructs assessed by these measures. The magnitude of these correlations nonetheless indicates a level of mismatch between the reports in the different measures, and suggests that these measures may assess a common core construct, but distinct aspects of that construct.
The three explicit measures have varying degrees of alignment to the specific construct that was assessed by the IAT. While the TSK-HC assesses fear of movement, none of its items relate to how a person moves or specifically, about the person's back posture during bending and lifting. In contrast, the BackPAQ Danger scale has specific questions about back posture, bending and lifting, and the BSB uses an image to ensure specificity of the construct assessed (bending posture and safety) 44, 45 . In support of our results, a meta-analysis of correlations between explicit measures and the IAT across 126 studies in the field of social psychology suggested that the association between these measures is influenced by the conceptual correspondence of the constructs being assessed 46 . In other words, the magnitude of the correlations is likely to differ depending on whether the questionnaire and the implicit measure target the same construct. Their results suggest that both explicit and implicit attitudes can predict behaviour depending on the clinical context 37 .
It has been proposed that a person's behaviour may be the result of the interaction of implicit 
Limitations
To the authors' knowledge, this is the first study to assess implicit attitudes of experienced physiotherapists, specifically related to bending and lifting safety. However, this study has some limitations. First, the authors acknowledge that no specific sampling frame was used and this was a sample of convenience. Consequently, this sample may not accurately reflect population characteristics in terms of factors that may potentially be associated with the degree of implicit bias, such as history of back pain or postgraduate training. However, the sample characteristics (presented in Table 2 ) demonstrate that this sample is a reasonable representation of the population of physiotherapists treating musculoskeletal conditions, and hence any sampling bias of the average level of IAT D-score in this population is likely to be small. Second, the use of a cohort from a single city could potentially reflect similar training backgrounds. However, demographics of this group indicate that physiotherapists with varied education level, years of experience and training background were included. Third, this study was not powered to investigate the relationship between factors such as physiotherapist's 18 education level and history of back pain with an implicit bias. Such analysis could be a focus of future research. Fourth, the question used in the BSB is clinically relevant when assessing beliefs about bending, as it provides information whether there is a perception of danger in relation to the way a person bends. However, although this question was adapted from a validated questionnaire 25 , and used in a previous study involving people with LBP 38 , its
psychometric properties have not been tested. Fifth, the reliability of implicit measures has been questioned in the past 51 . Although the IAT has adequate psychometric properties 31 , the task used in this study was purposefully adapted to address a question of interest. Therefore, before firmer conclusions can be derived from this study replication of these findings is
warranted.
Conclusion
The current study demonstrated that physiotherapists displayed an implicit bias to associate bending and lifting with a round-back (vs. straight-back) with danger, while generally reporting mixed explicit beliefs about bending safety. There was some concordance between explicit bending/lifting safety beliefs and the implicit measure. Considering implicit attitudes may influence behaviour, future studies investigating whether this implicit 'roundback/danger bias' is associated with physiotherapist's clinical advice on bending and lifting posture for people with LBP are indicated. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 
